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Executive summary
Key messages

1. Advances in the field of hydrology and catchment 
management have contributed greatly to our 
knowledge and understanding of how the natural 
and managed water cycles function and how we 
might deal with future changes in quality, quantity, 
and allocation of benefits. Yet there remains an 
opportunity to appreciate more widely the role 
of scale issues in better understanding the links 
between local and global dynamics.

2. Working with multiple stakeholders to integrate 
different and often opposing viewpoints has now 
become a practical reality, not just a theoretical 
ideal. This has become evident through concrete 
examples presented at Congress from research-
project findings, as well as those presented from 
government-led initiatives worldwide.

3. It is clear that we need to adopt more systemic 
or holistic approaches to water challenges, and 
to study interlinkages of water management to 
other overarching sectors, in particular energy, 
agriculture, and human wellbeing. No single sector 
can be understood in isolation; equally, the specific 
local context under investigation may significantly 
influence research findings and implications of 
these for wider water governance arrangements.

4. Water Governance has made significant progress in 
the areas of:

• Environment and freshwater ecosystem protection
• Economic efficiency, and rational use and 

allocation
• of resources
• Implementing international and national 

obligations

5. Nonetheless, stronger political commitment and 
innovative legal instruments are needed globally 
to equitably distribute the broader benefits from 
the use of scarce water resources, especially in 
safeguarding access to clean water and sanitation 
by vulnerable sectors of society. In this regard, 
Scotland’sexpertise and practical implementation is 
particularly noteworthy.

6. We can learn from traditional water management 
practices and this should facilitate the development 
of innovative technologies for the future, especially 

HYDRO NATION AND THE XVTH IWRA WORLD WATER 
CONGRESS 

The Hydro Nation Scholars Programme is a 
key strand of Scottish Government’s strategy in 
developing Scotland as the world’s first Hydro Nation. 
The strategy focuses on “growing
the value of Scotland’s water resources”1, which is a 
statutory obligation2, and includes developing both 
the monetary and non-monetary value of Scotland’s 
water resources. 

1. Nicola Sturgeon, Introduction, Scotland The Hydro Nation 
– First Annual Report – Towards A Water Economy                                
http://www.gov.scot Resource/0045/00458322.pdf

2. Water Resources (Scotland) Act 2013, s1 (3)                               
http://www.legislation.gov.uk/asp/2013/5/enacted

in the context of our changing climate.

7. Illustrative international opportunities for 
collaboration, for example between China and 
Scotland have huge potential, particularly in water 
resource management, flood risk management, 
ecological restoration, and water infrastructure 
construction. Establishing international networks 
with China not only has great commercial potential 
but could much improve Scotland’s international 
profile and reputation as a Hydro Nation.

8. Empowering people to provide a platform for water 
treatment technology innovation is vital to Scotland 
as a Hydro Nation. Taking a holistic perspective 
in combining water, waste water treatment, 
and energy production and use is a progressive 
management approach. Developing innovative 
technologies, for example, like converting waste to 
methane, electricity and fertiliser, places Scotland 
at the forefront in addressing contemporary water-
management challenges.
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3. Dogan Altinbilek (IWRA president) in 
interview with OOSKAnews, 201014                                                                                                           
https://www.ooskanews.com/story/2014/10/world-
watercongress-altinbilek-looks-forward-scotland_162665

4. Jon Rathjen (Scottish Government Water Industry team leader) 
in interview with OOSKAnews, 110915 https://www.ooskanews.
com/story/2014/09/scotland-prepares-host-iwra-s-world-
watercongress_162153

5. Dogan Altinbilek (IWRA president) in interview with OOSKAnews, 
201014 https://www.ooskanews.com/story/2014/10/world-
watercongress-altinbilek-looks-forward-scotland_162665

Scotland was “a natural choice to host the XVth 
Congress”3; its Hydro Nation strategy and its “excellent 
and much respected scientific community”, were 
winning factors in Scotland’s proposal to host the 
Congress. Hydro Nation is “all about Scotland taking a 
global leadership position to develop the value of the 
world’s water resources”4.

Congress was “very much focused on bringing together 
really big thinkers – the key academics, practitioners 
and other thought leaders around the world of water”5. 
This is in line with the International Water Resources 
Association’s aim to strengthen links between 
knowledge, water policy, and water management. 
Congress allowed a variety of communities with interest 
in valuing water resources – academic science, private 
sector and industry, non-governmental organisations, 
and public sector institutions – to come together and 
share knowledge.

RESEARCH UNDERTAKEN

The seven current Hydro Nation scholars (see Annex 
3) attended Congress as part of their programme, and, 
during the week, all participated individually in sessions 
focused on their research interests. As a group, however, 
the scholars were tasked with reporting key messages 
from sessions they attended, through to the closing 
plenary, and reporting on the implications for the Hydro 
Nation agenda of emerging findings, conclusions, 
and relevant discussions at Congress. Scholars were 
allocated sessions to summarise, based on their plans 
for participation during the week, and developed a 
common structure for reporting. There were over 250 
parallel sessions, 37 special sessions, and 3 technical 
visits during Congress week. The research reported 
here reflects the proceedingsonly partially, and from 
the specific perspective of the brief as interpreted by 
seven academic researchers reporting on 41 Congress 
sessions and one technical visit.
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WATER SECURITY

Demand for greater equity, fairness, and justice in the 
way in which water is accessed and how the benefits 
from the use of water are distributed and shared both 
within and between countries is an emerging issue 
globally. Conceptualising water security to include 
quality and equitable allocation alongside
quantity and access is needed to ensure supply of 
adequate resources for drinking water and sanitation. 
This approach will assist in guaranteeing the ‘human 
right’ to water is not an empty promise.

Scotland has already ensured fair access to water 
(for example, by levy of a single price for all domestic 
consumers), to water services, and to the benefits from 
water use. Scotland also supports research on how to 
improve international governance frameworks on this 
issue10. But further work needs to be done
to achieve fairer and more sustainable global water 
governance, which acknowledges the true value of water 
for present and future generations.

INTEGRATED APPROACHES

A lack of integrated approaches that encompass water 
management at different scales and across national 
borders is identified as a major shortcoming for water 
security, and this is likely to be exacerbated by changing 
global climate patterns. In addition, water management 
needs to be considered within the broader framework 
of food and energy production, and of land use planning 
and environmental quality, and across the science, 
policy, and industry sectors.

The benefits of integrated catchment science are well-
known, and there is much potential for agriculture to 

1. Introduction
Implications for Scotland’s Hydro Nation strategy

GOVERNANCE

Scotland: The Hydro Nation has already made significant 
progress supporting research conducted by Scottish 
Hydro Nation scholars, guided by internationally-
recognised experts within the Universities of Edinburgh 
and Dundee on strengthening international legal 
instruments on water governance. Opportunities exist 
for the Hydro Nation Agenda to build upon this research 
investment by supporting further development of some 
pioneering research concepts, including:

• the legal dimension of ecosystem approach 
and ecosystem services within and across 
transboundary river basins;

• the legal dimensions of the concept of benefit-
sharing6;

• legal and political dimensions of hydro-diplomacy;
• the improved process for translating science/

scientific evidence and concepts into law, and the 
use of scientific experts in dispute settlement;

• addressing problems with monitoring and data 
exchange in transboundary water governance;

• improving stakeholder and non-state actor 
recognition and participation in water governance 
and law making processes;

• strengthening integration between EU water 
and waterrelated legislation; and transferability 
of Scotland’s regulatory approach to water 
management beyond Scotland.

Scottish Water is a public sector utility, which has shown 
how a nation can increase its water efficiency to match 
and overtake private provision in comparable areas7. 
Scotland’s membership of the Network of European 
Water Service Regulators8 (WAREG9) shows increasing 
recognition of its economic regulation expertise 
internationally. Clearly this is a key target area for 
capitalising on the international market potential.

Scotland’s regulatory framework requires consideration 
of the benefits of natural flood management 
approaches, and this has led to Scottish expertise 
in natural management techniques, and in inclusive 
techniques to engage stakeholders. This expertise 
is recognised and provides potential to capitalise on 
international markets. Similarly, technological innovation 
is being seen as a strength of Scottish research, and 
Scotland’s new Hydro Nation Water Innovation Service 
will further encourage, support, and promote this aspect 
of Scotland’s international reputation.

6. For an overview of Benefit-Sharing see Wouters, P. and 
Moynihan, R. (2013) ‘Benefit Sharing in International Water 
Law,’ In Alistair Rieu-Clarke and Flavia Loures (Eds.) The UN 
Watercourses Convention in Force: Strengthening International 
Law for Transboundary Water Management, Earthscan.

7. Congress Plenary Session Scotland: The Hydro Nation – 
innovating water governance, 28 May 2015

8. Commissioner Alberto Biancardi, Regulatory Authority for 
Electricity, Gas and Water (AEEGSI), Congress Plenary Session

9. http://www.autorita.energia.it/it/inglese/press 
releases/14/140424.html

10. Hydro Nation Scholar Ruby Moynihan’s PhD research addresses 
this topic.
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become part of the solution to water quality problems, 
rather than instigating them11. Current methodologies 
for mitigating water quantity and quality issues have 
much in common, and therefore need to be considered 
together for maximum benefit at local level. Yet 
this rarely happens in practice. Scotland’s wealth of 
experience in drinking water quality can be usefully built 
upon to capitalise on the international market potential, 
and to undertake leading research in implementing 
joined up approaches to catchment management.

INTERNATIONAL RELATIONSHIPS

China is currently facing major challenges of water 
security and water quality. There is keen interest from 
China in collaborating with Scotland both commercially 
and in knowledge exchange to improve water 
governance across its huge territory and population. 

Scotland has an existing special relationship with 
China, symbolised by the two giant pandas on loan to 
Edinburgh Zoo, and is a key area for Scottish export 
potential in water policy and industry.

THE RESEARCH

The Hydro Nation scholars were asked to report to the 
Scottish Government on implications for Scotland’s 
Hydro Nation Agenda as identified through their 
participation in the International Water Resources 
Association World Water Congress XV on Global Water, 
a resource for development: Opportunities, challenges 
and constraints. Implications were to be framed around 
the six key Hydro Nation agenda themes (Scottish 
Government, 2013):

1. Wealth creation
2. Scotland’s international reputation
3. Education including research excellence
4. Delivering for customers
5. Sustainable development in the water sector
6. Communication

In particular, scholars were to identify:

• emerging issues related to water and 
what is innovative/ important about 
these, focussing on issues either with                                                                          
i) particular relevance to Scotland or                                            
ii) to the broader Hydro Nation agenda.                                                         
how the Hydro Nation agenda can 
address these emerging issues to                                                                                    
i) capitalise on the international market potential or                                                                                      
ii) to fill a gap in research as a pioneer, focussing on 
opportunities for the Hydro Nation agenda.

• contributions, knowledge exchange, or other feed-
back to the Hydro Nation Agenda from congress 
sessions, focussing on practical suggestions.

The scholars’ Congress report is to inform the 
Scottish Government Hydro Nation policy team and 
their colleagues in water agencies, and also to assist 
in preparing the second annual report to Parliament 
this summer, and a paper for the Hydro Nation Forum 
meeting later this year.

The report is structured around the brief, with section 
headings following the six key Hydro Nation themes, 
and using subheadings to identify emerging issues, 
opportunities for Scotland in the international market, 
and opportunities for Hydro Nation agenda research.
Practical suggestions from Congress contributions and 
knowledge exchange are listed in Annex 1. Annexes 2 – 
6 provide more detail on the scholars and the approach 
to the task.

11. Congress Special Session 5: Catchment management for drinking 
water protection.
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2. Wealth creation

The focus of this Hydro Nation theme is on growing the 
profitability of existing and new water sector businesses, 
particularly by supporting small and medium-sized 
enterprises (SMEs) through innovation and exploiting 
export potential.

EMERGING ISSUES

There is a great potential in generation wealth from 
water12. Valuing water in terms of monetary worth 
and trading water is being undertaken extensively in 
Australia. Doing this efficiently and sustainably can 
contribute to greater wealth.

OPPORTUNITIES: CAPITALISING ON THE INTERNATIONAL 
MARKET POTENTIAL

Messages from the Chinese delegation session13 and 
the technical visit14 indicate that various Hydro Nation 
products can be exported to China, such as flood risk 
management, and water resources management. As we 
all know, China is currently facing diversified pollution 
issues, and floods and drought hit China frequently. 
Some topics are highly in focus, such as flood risk 
management and drought management, both of which 
are part of Scotland’s water expertise.

There is also potential for Scotland’s Hydro Nation 
strategy to target the drinking water market in China, as 
maintaining good water quality in surface water systems 
is one of the biggest challenges currently facing 
China. At the same time, it is imperative that China 
continues industrial development in the coming years, 
and that may exacerbate the complexity of managing 
the industrial effluent release into river systems. 
Consultancy focusing on water demand management 
and efficiency improvement of irrigation are also 
important. Hydro Nation products in these areas have 
huge marketing potential in China.

There are some other collaborative opportunities 
between China and Scotland which could be further 
enlarged and made profitable. The Chinese government 
has made great efforts in constructing institutional 
arrangements for water security. A government decree 
setting out assessment procedures for implementation 
of the “most stringent water resource management 
system” has been promulgated by the General Office 
of the State Council. To implement the management 
systems, a chief governmental leader responsibility 
system and evaluating teams have been established in 
all of the 31 Provincial administrative regions. This is 

a critical area where Scotland as a Hydro Nation may 
play a significant role in sharing experience of good 
governance.

12. Professor Henning Bjornland (University of South Australia 
Business School) Congress Parallel Session 14.1: Valuing Water: 
monetary and non-monetary dimensions – Impact on management

13. Congress Special Session 33: China’s Water Resource 
Management: Challenges and Strategies

14. Congress Technical Visit: Scottish Water, Seafield Waste Water 
Treatment Works, Edinburgh, 27 -28 May
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This Hydro Nation theme builds on recognition of 
Scotland’s strengths in water resource management. 
The aim is to identify networks and opportunities for 
international collaboration and communication; support 
Climate Justice; share knowledge with  the Malawi 
Government in particular; and actively contribute to 
other global forums in water technology, skills, and 
governance.

EMERGING ISSUES

Showcasing Scotland’s implementation of and research 
on good water governance will lead to further creation 
of wealth in Scotland, and also reinforce Scotland’s 
globally leading role in water management. Water 
scarcity is seldom due to physical unavailability of water 
resources but rather to bad governance. The concept 
of governance is not new in the literature. However, it is 
now widely accepted that we cannot ‘engineer’ ourselves 
out of a global water crisis, and that good governance 
is central in future solutions to address water scarcity. 
Yet understanding what good governance actually 
consists of remains an ongoing and critical challenge. 
The themes of actors, institutions, and scale in water 
governance have been analysed15 from legal, power and 
diversity perspectives. 

Scottish experts are in a position to assist resolving 
many problems in China’s water resources, including 
effective recovery from over-use of water, land, 
catchments, and wetlands to maintain ecosystems. 
Evidence on how to promote efficient water usage in 
agriculture, for example, by upgrading irrigating systems, 
is also of high demand.

OPPORTUNITIES: CAPITALISING ON THE 
INTERNATIONAL MARKET POTENTIAL

Scotland as a key repository of expertise for waters

Hosting the World Water Congress has certainly been 
a key milestone of a highly-successful strategy to 
raise Scotland’s international reputation in the field of 
water. However, Scotland has long been already active 
in building international networks, and Congress was 
strengthened by the large number of researchers and 
practitioners from Scottish institutions presenting their 
work.

For example, Julia Martin-Ortega, Bob Ferrier, and Iain 
Gordonfrom the James Hutton Institute presented their 
recent edited book “Water Ecosystem Services: A Global 

Perspective”, resulting from international collaboration 
with researchers from all over the world, within the 
UNESCO Global Dialogue on Water Ecosystem Services. 
This book explains the value of ecosystem-service 
based approaches in addressing a wide range of water 
challenges, offering perspectives from very different 
disciplinary backgrounds, including social sciences, 
international law, ecology, and hydrology16.

INTERNATIONAL PARTNERS

China is an ideal partner to build up Scotland’s 
international reputation as a Hydro Nation. In 2010, 
the Chinese Ministry of Water Resources started a 
pilot program for assessing the environmental health 
of important rivers and lakes to accelerate progress in 
water ecology. Seven major river basins have been
selected for pilot implementation and this is now 
underway. To open up a dialogue, a visit from Scottish 
experts is highly recommended by Vice President 
Yuanyuan Li17, and this could be in the form of 
workshops. Such dialogue could be very fruitful,
since there is tremendous potential for Scotland to 
become involved in the pilot program on ecological 
restoration in China.

OPPORTUNITIES: FILLING A GAP IN RESEARCH
AS A PIONEER

Conceptual development

The ‘Source to Sea’ management approach is an 
emerging concept. However, combining the two 
current approaches of Integrated Water Resources 
Management (IWRM) and Integrated Coastal Zone 
Management (ICZM) under a single platform is yet to be 
established18. The International Union for Conservation 
of Nature (IUCN19) approach to managing river basins 
and coastal zones as a continuum is an exemplary 
initiative. The Hydro Nation can pioneer establishing 

3. Scotland’s international Reputation

15. Congress Special Session 18: Questioning Water Governance: 
From concepts to practice

16. Martin-Ortega, J., Ferrier, R.C., Gordon, I.J. & Khan, S. (eds., 2015): 
Water Ecosystem Services: A Global Perspective, Cambridge: 
Cambridge University Press.

17. Congress Special Session 33: China’s Water Resource 
Management: Challenges and Strategies

18. Professor Torkil Jønch Clausen (DHI Group) and Professor Colin 
Moffat (Marine Scotland) Congress Special Session 36: The salty 
dimension of water governance - the link between upstream 
management and downstream impacts
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an Intergovernmental Platform for ‘source to sea’ 
management, with particular emphasis on Scottish 
expertise in good governance, ecosystem sustenance, 
and water quality management. The Hydro Nation may 
follow the Global Programme of Action (GPA20) model 
for the protection of the marine environment from 
land-based activities to build the platform, and further 
research that addresses standardisation of the currently 
elusive concept of water governance will also contribute 
to filling a current knowledge gap in the academic 
literature.

CONTRIBUTION TO ACHIEVING THE WATER FRAMEWORK 
DIRECTIVE (WFD) 2027

Scotland has made significant advances towards the 
WFD 2027 goal of achieving at least good ecological 
status and no deterioration for water bodies. Looking 
beyond Scotland, it is clear that challenges are similar 
in reducing diffuse pollution; habitat restoration; 
and distinguishing “real” improvements from those 
promulgated through improved assessment methods.
Understanding whether efforts towards achieving the 
WFD 2027 goal are comparable among EU member 
states, as well as setting a real price on water across the 
EU, is difficult and emphasises the need for knowledge 
exchange and more research into the valuation of water. 
For the time being21, using the ecosystem services 
framework in valuation will at least ensure that future 
management interventions take account of, to greater 
or lesser extents, costs, benefits, services, and cultural 
norms.

19. www.iucn.org
20. http://www.gpa.unep.org
21. Campbell Gemmell (Canopus Consulting Scotland, University of 

South Australia, University of Glasgow) Congress Parallel Session 
14.1:Valuing Water: monetary and non-monetary dimensions – 
Impact  on management
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This Hydro Nation theme focuses on the Hydro Nation 
Scholars Programme, and aims to build its scale and 
reputation; better connect SMEs with key emerging 
research findings; and explore potential new areas of 
work which can add value to the Hydro Nation agenda, 
e.g. flood-risk and drainage management. Scholars 
were specifically asked to focus on potential for the 
Programme in reporting for this theme.

EMERGING ISSUES

Two overarching ideas for further development of the
Hydro Nation Scholars Programme emerged from 
Congress participation:

• a proposed new theme of cross-platform 
cooperation between

• industry, governance and policy, and scientific 
research

• a proposed learning framework to make the 
scholars

• programme more than the sum of its component 
parts

CROSS-PLATFORM COOPERATION BETWEEN INDUSTRY, 
GOVERNANCE AND POLICY, AND SCIENTIFIC RESEARCH

Congress highlighted the need for people from all fields 
to really start working together, and involve people from 
different disciplines to tackle emerging issues around 
water22. There is a lack of cooperation in the sense that 
we appear to struggle with the sheer immensity of the 
scale at which water has impacts on entire countries, 
local communities, and individuals. This relates to the 
topic of Hydro Nation scholar Bas Buddendorf’s PhD 
thesis23.

Some have suggested the our way of thinking needs to 
change, for example, that we should start thinking of 
living places as within a certain basin (which includes 
not only the rivers, but also the aquifer and coastal 
areas; a ridge to reef continuum24), instead of seeing 
living places as either in the mountains or in the 
lowlands. Also, 80% of pollution occurs in the basin 
but there is hardly any interaction between marine and 
freshwater researchers. 

Similarly, hydro schemes in mountains deprive lower 
plains of sediments yet there is little interaction between 
local authorities across the different regions. In other 
cases, economic benefits from industrial development 
supersede the water needs of locals, and cooperation 

4. Education including research excellence

22. Congress Plenary Session: Water Management: challenges and 
opportunities, 27 May; Congress Special Session 23: Water and 
Mountains

23. Multiscale modelling to assess impacts on flows and ecology in 
regulated rivers

24. Professor Torkil Clausen (DHI Group) Congress Special Session 23: 
Water and Mountains

or regulation to get to a solution that could benefit both 
groups is either non-existent or poorly developed.

How to deal with this issue is immensely complex. 
A start could be with making multi-stakeholder 
involvement standard practice, and drawing together 
people from different fields of expertise. This is exactly 
what the Hydro Nation Scholars Programme has 
achieved with scholars from very different fields working 
towards the same goal. The multidisciplinary nature of 
the programme together with the very specific focus 
on water puts us in a unique position because Scotland 
is the first country to have taken this initiative. At the 
very least, promoting such a platform is something 
that showcases Scotland’s worth and status as a hydro 
nation.

PROGRAMME LEARNING FRAMEWORK

The Hydro Nation agenda could gain from incorporating 
as a research priority the politics of water governance 
and access to benefits from water allocation, which are 
also strongly related to water security and food security. 
Current Hydro Nation scholars are dealing with these 
issues; however, alongside such individual contributions, 
it could be interesting for the Hydro Nation Scholars 
Programme to have a ‘learning framework’ which
cuts across the different disciplines underpinning each 
scholar’s research. A learning framework that builds 
upon the different ‘pieces of the puzzle’ could provide 
the Hydro Nation agenda with a unique approach 
to water governance- one which builds upon multi-
disciplinary research, and understands water from 
different perspectives. This could be a tangible output 
that would support greatly Scotland’s international 
profile (linking to the sub-theme of Scotland’s 
international reputation).
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OPPORTUNITIES: FILLING A GAP IN RESEARCH AS A 
PIONEER

Hydro-diplomacy

Hydro-diplomacy could be a future topic for the 
Hydro Nation agenda through which Scotland can 
demonstrate/share its knowledge/research excellence. 
This topic was highlighted in the Opening Plenary25, 
and Congress also heard about interesting international 
legal research on hydro-diplomacy, and the rising role 
of regionalism in international law26. Hydrodiplomacy is 
understood as participatory and diplomatic interventions 
- in the field of freshwater cooperation - which aim to 
build trust amongst all stakeholders, and reach mutually
accepted agreements and sustainable implementation.

COMPARATIVE STUDIES OF REGIONAL LEGAL AND POLICY 
FRAMEWORKS FOR SUSTAINABLE WATER MANAGEMENT

Large differences between EU countries in levels of
implementation and achievement of the EU Water 
Framework Directive objectives and other EU water-
related Directive goals, mean that comparing progress 
of different EU countries in implementing the EU Water 
Framework Directive, the process of getting states to 
take stock of their waterways, begin measuring and 
monitoring their chemical and ecological status is a 
positive thing27. There is greater need for EU water 
regulation to be better integrated28. Two potential future 
scholar PhD topics might be comparative EU water law 
implementationbetween EU countries/regions and/or 
increasing synergies between EU water directives.

The move towards naturalisation of water management 
is a current hot topic29. Germany might be a good 
comparative example; work on re-naturalisation is well 
underway, restoring natural hydrology and decreasing 
surface runoff speeds etc. by removing sealed surfaces 
and moving away from large scale embankments and 
dams. This may also be pursued as a potential future 
scholar PhD topic. There was much interest in the 
Scottish framework of water governance30, especially 
from Chinese audience participants asking whether 
the model could be transferred to the Chinese context. 
A future Hydro Nation agenda could include more 
comparative research on the feasibility of transferring 
elements of the Scottish approach to other countries.

RELATIVE VALUES OF WATER USE

An opportunity exists for the Scholars Programme in
determining the relative value of water use (including 
non-use demand) for each major current use (and non-
use) in Scotland, through using appropriate economic 

valuation methodologies for each. This is the topic of 
current scholar Nazli Koseoglu’s thesis31. Her analysis 
aims to provide a basis for exploring tradability among 
water uses and (non-uses) to derive mechanisms 
that optimise water allocation. This work will form an 
important step in improving Scotland’s international 
profile.

POLITICAL ASPECTS OF WATER GOVERNANCE

Several speakers used theories from political ecology to 
demonstrate how analysis of political aspects can help 
improve water governance. 

The case of the recent construction of the Bui Dam 
in Ghana, where social and environmental impact 
assessments were conducted according to international 
regulations is a good example32. This approach 
helped to mitigate negative local impacts of the dam 
construction, which are inevitable sideproducts of 
sustainable and low-carbon hydro-energy whose 
benefits accrue at national and international levels. 

However, this comparative study also found that this 
approach is an exception in the developing world, 
therefore further investigating political aspects, as 
well as strategies to mitigate negative social and 
environmental impacts of large dam construction, 
should prove fruitful. This would contribute to making 
Scotland a centre of knowledge for best practices.

25. Lois Fauchon (Honorary President, World Water Council & CEO, 
Société des Eaux de Marseille) Congress Plenary Session 25 
May

26. Dr Bjoern-Oliver Magsig (Helmholtz Centre for Environmental 
Research), Congress Parallel Session 15.1: Water Law 
TransboundaryWater Governance and International Law

27. Dr Sarah Hendry (Dundee University) Congress Parallel Session 
15: Water Law in a Regional Context

28. Dr William Howarth (University of Kent) Congress Parallel 
Session 15: Water Law in a Regional Context

29. Dr William Howarth (University of Kent) Congress Parallel 
Session 15.: Water Law in a Regional Context

30. Dr Sarah Hendry (Dundee University) Congress Parallel Session 
15.: Water Law in a Regional Context

31. Optimising water use in Scotland: valuation, tradability and 
portfolio theory.

32. Dr Giuseppina Siciliano (SOAS, University of London) Congress 
Parallel Session 9.4: Water allocation among competing uses 
and users: Environment-related (1)
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WATER FOOTPRINTING

Water footprinting (WF33) is an innovative and effective 
tool, already adopted by the private sector, and helps 
identify the impact of direct and indirect water uses that 
take place beyond national borders, for example, use of 
water contained in imported consumer goods. 

Congress highlighted the power of water footprinting in 
identifying which stakeholders benefit and which bear 
the external costs of specific water uses34. Large-scale 
adaptation of water footprinting has not attracted global 
policy makers35: no countries have introduced water 
footprint caps for catchments (doing so might lead to 
a trading scheme similar to that for carbon) or water 
footprint benchmarks at global (or more realistically at 
regional) level.

Spain is the first country to introduce a partial water 
footprint approach in its basin management plans36. 
Scotland could also benefit from using this tool to 
address the communication gap between science and 
policy, and to achieve a more holistic view, for example 
by using water footprint analysis in communication, 
policy, and its implementation strategies, and 
incorporating hydrological cycles into consumer needs. 
Further research on water footprinting would promote 
current Hydro Nation expertise in water and efficient 
resource use by investigating room for improvement in 
water use efficiency and allocation, at home and world-
wide.

COASTAL AQUIFERS 

While not particularly an issue in Scotland, salinity 
intrusion is a creeping onset event in the countryside of 
the coast37. However, understanding the hydrological 
processes of perturbation in the coastal aquifers 
governed by the interaction of fluvial and estuarine 
hydrodynamics needs more clarity. The Hydro Nation 
Scholars programme may wish to consider researching 
the topic, increasing understanding and mapping of risk 
to Scottish coastal aquifers in a changing climate.

33. http://waterfootprint.org/en/water-footprint/what-is-
waterfootprint/

34. Paul Hemsworth (Water Stewardship) Congress Special Session 
18: Questioning Water Governance: From concepts to practice

35. Professor Arjen Hoekstra (University of Twente) Congress Special 
Session 18: Questioning Water Governance: From concepts to 
practice

36. Maite Aldaya (Botin Foundation) Congress Special Session 18: 
Questioning Water Governance: From concepts to practice

37. Congress Special Session 36: The salty dimension of water 
governance – the link between upstream management and 
downstream impacts
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5. Delivering for customers

This theme has a particular focus on rural communities 
and on planning to deliver sustainable provision options 
in Scotland, and internationally.

EMERGING ISSUES

While sustainability retains its position as the 
overarching goal for water provision generally, it is 
strongly related to the concept of water security, 
which was discussed in many presentations during 
Congress, including in several special sessions. 
Researchers from many different countries reported 
on their experiences with the concept, from South 
Africa and Chile, to England and China. There is no 
universally agreed definition of water security, but many 
speakers highlighted the need to measure and ensure 
people’s access to water, in sufficient quantities and an 
acceptable quality. Water quality remains the biggest 
challenge for water security in China38.

Furthermore, increasing variability of rainfall patterns, 
resulting from climate change, needs to be taken into 
account globally to achieve water security. An important 
element is ability to predict droughts. Congress heard 
how spring droughts in Korea could be predicted by 
studying air circulation patterns in Eastern China, 
despite the large geographical distance between the two 
areas39. 

Treating water to potable standard is a major emerging 
challenge in both the developed and developing worlds. 
Multiple studies show that providing clean drinking 
water and treating water in rural areas can be a difficult 
task. Similar issues relating to delivering good water 
quality in rural areas exist in both the developed and 
developing worlds, for example, in Ireland, Bangladesh, 
and Bolivia. Many presentations to Congress concerned 
the lack of attention to equity in water resource uses, 
and many argued that this is as important an aspect 
of water access as quality and quantity. Inequitable 
allocation of water is a real threat to water security for 
many people.

OPPORTUNITIES: CAPITALISING ON THE INTERNATIONAL 
MARKET POTENTIAL

The Hydro Nation agenda includes supporting climate 
justice as a key strand in its theme of international 
reputation. Developed countries with international 
reputation for good water management such as 
Scotland can cooperate with developing countries to 
achieve sustainable and accessible water provision for 

all levels of society40.

Like Scotland, improving water quality in rural areas is 
clearly recognised on the Chinese water agenda. Thus, 
strengthening bilateral cooperation in this area is clearly 
of mutual economic benefit. For example, Scottish 
Water, already a high performer in the utilities sector, has 
already investigated and implemented best practices in 
energy management and development41.

Scotland’s experience in delivering high-quality drinking 
water and efficient wastewater services, places the 
country in a strong position to contribute to knowledge 
exchange through research into wastewater treatment, 
treatment of polluted water (for example, diffuse 
pollution, pesticides, etc.) and innovative ways to deliver 
clean drinking water in rural areas

OPPORTUNITIES: FILLING A GAP IN RESEARCH AS A 
PIONEER

Adaptation support tools

A web-based flexible decision support tool focusing on 
climate change adaptation is an innovative planning 
tool42. International Development Research Centre 
(IDRC43) research initiative of developing an adaptation 
library is worth mentioning in this context. A total of 
160 IDRC projects were explored and used to develop 
the long menu list, containing more than 400 broad 
adaptation options. This initiative is currently work 
in progress. However, the rigor of managing different 
forms of adaptation options, including the technological, 
ecosystem-based adaptation options under a single 
platform may save lots of time and energy. Similar 

38. Professor Shaofeng Jia (Chinese Academy of Sciences) Congress 
Parallel Session 1.1: Water supply and demand: The domestic 
dimension

39. Professor Joo-Heon Lee (Joongbu University) Congress Parallel 
Session: 9.4 Water allocation among competing uses and users: 
Environment related (1)

40. Muhammad M. Rahaman (University of Asia Pacific) Congress 
Parallel Session: 9.1010 Water pricing for slum dwellers in Dhaka 
metropolitan area: is it affordable?

41. Christopher Toop (Scottish Water), Congress Parallel Session 9.1: 
Water allocation among competing uses and users: Urban and 
agriculture related

42. Congress Special Session 35: Tools for Adaptation: An online 
catalogue of adaptation options

43. http://www.idrc.ca/EN/Pages/default.aspx
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planning tools can be designed and utilised by Scottish 
knowledge hubs and implementers of the Hydro Nation. 
CREW and SEPA may appropriately take the lead in 
pioneering initiatives of this type.
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6. Sustainable development in the water sector

The Hydro Nation strategy promotes and supports more 
efficient resource uses, and low-carbon service delivery 
across the sector. This theme therefore focuses on 
developing and growing the value of the water resource.

EMERGING ISSUES

Most regions in the world face changes in current 
climate patterns. Depending on the scale that is 
considered, countries will have to deal with more or less 
water availability in different regions, which can in turn 
vary seasonally. Future climate predictions show that 
the UK will also face greater variability in
its weather patterns. This means that we need to adapt 
the way water is managed, being able to deal with both 
water shortages and floods. Doing this sustainably is 
very important. 

The special session on climate change loss and damage 
discussed in depth the hydro-meteorological disasters 
that constitute more than 75% of all recorded disasters. 
Despite the crucial need to achieve the sustainable 
development goals (SDG44) in a changing climate, water 
resources management has never been included in the 
global policy agenda. Yet water resources primarily bear 
the brunt of changing climate patterns and variability45. 
Hydro Nation Scholar Nandan Mukherjee’s research 
addresses the concept of climate change loss and 
damage through an integrated river basin management 
approach46.

Reducing CO2 emissions to mitigate adverse climate 
change is a key aspect of current policy. Water industry 
operations are relatively energy intensive, requiring large 
amounts of energy for pumping, water treatment, and 
waste management. To reduce these requirements, new 
technologies are needed. Hydro Nation scholar Yuan 
Li’s research47 addresses the long term sustainability of 
chemical treatment of water and waste water, focusing 
on the use of low cost bio-sorbent technology to 
efficiently remove steroid hormones and pharmaceutical 
residue s from wastewater effluents. 

Understanding how to create stronger water governance 
is a key emerging issue, covering topics that range 
from mechanisms to include climate change topics 
into existing water agreements, to improving public 
participation, to greener international water law.  
The need for equitable and sustainable water 
governance was highlighted across many presentations, 
often alongside calls for greater stakeholder 
involvement and cooperation, which aims

to derive mutual benefit and win-win outcomes. 
This goes hand in hand with recognising that water 
governance is always a political process, as was pointed 
out by several speakers in a number of sessions. 
Issues include governing water resources at the basin 
level, from mechanisms to include climate change “no 
regrets” scenarios into existing water agreements, to 
improving public participation, to greener international 
water law.   

At the national level, a very important and often 
overlooked issue is that water law treats water as a 
commodity of consistent quality. This means that water 
quality and potential cost of treatment are not seen 
to be a consideration. Refocusing environment and 
water regulation to account for treatment and other 
costs would lead to both environmental protection 
and economic growth. Refocusing involves redefining 
methods of assessing property rights in relation to 
resource quality in water law; such redefining can be 
achieved through pricing and valuation mechanisms for 
shifting abatement pollution costs.

At the international level, recognition of the hydrological 
basin as the adequate scope for international 
agreements is becoming consolidated in transboundary 
water research. Historically, water treaties tended to 
be conceived as allocation agreements. However, as 
science better understands the interlinkages between 
land and water, and within biotic and abiotic elements 
within freshwater ecosystems, transboundary water 
agreements are improving. Research suggests that 
agreements should be developed that incorporate a 
broader range of non-navigational uses. This approach 
would account for the wider myriad ecosystem services. 
By taking a basinwide approach, International Water Law 
is seeking to meet the basic needs of all users within the 

44. Equitably sharing the benefits from the use of water was also 
a theme present in other sessions at the conference, such as 
Congress Parallel Session 9.5: Water Allocation among competing 
uses and users: Environment-related.

45. Congress Special Session29: Climate change ‘loss and damage: a 
key emerging concept in water resource management?” Organised 
by the Centre for Climate Change and Human Resilience (CECHR), 
Dundee University

46. Integrated river basin management framework under the lens of 
loss and damage

47. Can low cost bio-sorbent technology be used to efficiently remove 
steroid hormones and pharmaceutical residues from wastewater 
effluents?
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basin, and at the same time securing sufficient water for 
growth and development.

OPPORTUNITIES: CAPITALISING ON THE INTERNATIONAL 
MARKET POTENTIAL

Sustainability in the water sector can be achieved 
in many different ways, including with technological 
solutions, which present themselves as opportunities 
for investment within the Hydro Nation agenda. Two 
examples are given here.

• UK water company, Veolia, is developing Smart
technologies, i.e. generating biogas from the 
anaerobic digestion of sludge48. For instance, 
a new thermal hydrolysis procedure has been 
commissioned to produce a more eco-friendly 
sludge product in Scottish Water’s Seafield 
Waste Water Treatment Works, which processes 
110 million m3 wastewater and sludge per year 
serving a population equivalent of 850,000. This 
procedure not only uses the resources as efficiently 
as possible, providing nutrients back to land and 
converting waste to energy but also increase the 
revenue. The Hydro Nation strategy may track the 
performance of this new technology at Seafield 
with a view to considering the costs and benefits 
of encouraging Scottish innovators to this area of 
water management.

• A new low-cost water softening technology, using 
clay has been developed49. More specifically, 
vermiculite was identified as the most efficient 
mineral for this process, with the additional 
advantage that the clay used for water softening 
can be reconditioned and reused up to eight times. 
This technology can be implemented at household 
level, but also in industrial processes, and may be 
considered as useful in the sustainable development 
of countries identified in the international aspects of 
the Hydro Nation agenda.

Rural establishments and developing countries require 
better water and wastewater services for development. 
Helping them achieve improved services with current 
expertise in Scotland might also create a further market 
for Scottish Water International50.

OPPORTUNITIES: FILLING A GAP IN RESEARCH
AS A PIONEER

Deepening research based on the Scottish model for 
the world community to learn about the Scottish system 
would allow the Hydro Nation agenda to address several 
knowledge gaps. Two areas of research in international 

and national water law where Scottish expertise could 
be very relevant are:

1. Interactions between international and national rules 
and norms and their implementation in logical and 
coherent governance systems;

2. Integrating science, policy, and law for better 
governance arrangements.

On the first gap, given the broad scope of the Hydro 
Nation agenda, dealing with so many different facets of 
‘water’, Scotland is best placed to advance high quality 
research on dealing with the intricacies of the science-
policy-law interfaces and indeed the link to practitioners 
as the critical deliverers on
the ground. As demonstrated during Congress, water 
law and policy are critical to ensuring that water 
resources are managed in an equitable and sustainable 
manner. However, such
laws and policies cannot work in isolation. Their design 
and successful implementation will be contingent on 
there being an appropriate bridge linking with science 
and scientists.

Scientific knowledge and understanding from a range of 
disciplines (natural and social) can ensure that laws and 
policies are designed in a way that is responsive to the 
salient needs and interests of a range of uses, including 
ecosystems. However, to
date linkages between scientific knowledge and 
understanding and law and policy design has been 
inadequate. The same can be said about the processes 
by which science informs the
implementation of laws and policies and dispute 
settlement. More therefore needs to be done to explore 
the linkages between water law, policy, and science; as 
well as amongst networks of lawyers, policy-makers, 
and scientists at catchment, national, and transboundary 
levels. This relates to Hydro Nation scholar Juan Carlos 
Sanchez’ PhD thesis51, and can be a niche area for 
exploration within the Hydro Nation agenda.

48. John Abraham (Chief Operating Officer of Veolia) Technical visit: 
Scottish Water, Seafield Waste Water Treatment Works, Edinburgh, 
27 – 28 May

49. Professor Roberto Lima (Federal Institute for Education, Science 
and Technology, Rio Grande do Norte, Brazil) Congress Parallel 
Session 1.2: Water supply and demand: Conservation and 
consumption 

50. http://www.scottishwater.co.uk/business/international
51. Transboundary Waters, Climate Change and Ecosystems: 

identifying opportunities for improved cooperative governance 
through a better understanding of cross-sectoral and multi-level 
linkages.
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Regarding the second gap, very positive examples, 
particularly from Scottish Water, were presented during 
Congress. As a Hydro Nation, Scotland could highlight 
such case studies, ensuring they are available as 
knowledge products for researchers and practitioners 
worldwide. Scottish Water has developed from a 
position of weakness and underinvestment, where 
the extent and value of the assets were unclear and 
(despite being in the public sector) lacking transparency, 
into a highly effective vehicle for public sector service 
delivery. It has achieved significant efficiencies through 
a robust regulatory process initially designed for the 
private sector, allowing for competition by comparison, 
and stretching efficiency targets. Before and during the 
most recent price review, the process has compared well 
against the divested model of English utilities, where 
the (inevitable) tendency of boards to maximise the 
interests of shareholders hasseen much tension and 
public criticism. Scottish Water highlights that a public 
sector ethos, within a transparent and accountable 
regulatory framework, enables better outcomes for 
consumers; and further, that this ethos and those 
outcomes have been exemplified by the use of a 
negotiated settlement with customer input in the latest 
price review. As said, this model could be useful to other 
countries if showcased and promoted within the Hydro 
Nation agenda.

Integrated catchment management is often seen as 
allowing more efficient resource use, and involving 
practices to reduce energy use in water treatment. Yet 
integrated land and water management is problematic 
due to non-uniform challenges, especially in urban areas 
where both water and land uses are more intense. To 
make progress in integrative approaches52 analysis 
of vertical (groundwater), horizontal (riverfront) and 
fluid (flooding) frontiers of integrated water and land 
management have been made. This method may be 
considered by the Hydro Nation. 

Key to getting the balance right in innovative, sustainable 
water management is blending the benefits of new 
technology with operational expertise. Scotland is well-
placed to take the lead here, reducing its ecological 
carbon footprint and replenishing resources at the same 
time. 

Congress heard about the cross-cutting, very innovative, 
international environmental legal research being 
conducted at Scottish Universities53, particularly the 
University of Edinburgh Law School under the Benelex 
project54, and also the universities of Dundee and 
Strathclyde. Issues are emerging around possible 
approaches to equity55 in international and national 
water law and policy, raising questions related to 

water access, and equitable sharing of economic, 
environmental, and socio-cultural benefits arising 
from the allocation and sustainable management 
of water. Interactions among water law and human 
rights, biodiversity, climate change, investment and 
trade law have not yet been fully explored and are 
of great interest in addressing the fragmentation of 
internationalenvironmental legal regimes.

This research topic is innovative and important from 
an international water law/international environmental 
law perspective because it offers opportunities to 
create more interaction between different international 
environmental regimes. It would good for the 
Hydro Nation agenda under its ‘international and 
transboundary water research umbrella’ to become more 
informed/involved in this research where feasible: this 
research addresses sharing the benefits from the use 
of different natural resources – not only – water, and 
applies to both intra – and inter-state levels56.

52. Thomas Hartmann (Utrecht University) Congress Parallel Session 
9.1: Water allocation among competing uses and users: Urban and 
agriculture related

53. Congress Special Session 29: Equity and water: questions of 
access and benefit-sharing (half day session)

54. http://www.benelex.ed.ac.uk/
55. Equitably sharing the benefits from the use of water was also 

a theme present in other sessions at the conference, such as 
Congress Parallel Session 9.5: Water Allocation among competing 
uses and users: Environment-related.

56. Hydro Nation scholar Ruby Moynihan’s PhD supervisor, Professor 
Elisa Morgera, leads this research and is the contact point; Ruby 
Moynihan is also involved in the Benelex project which relates to 
her PhD research.
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7. Communication

For the Hydro Nation agenda, communication means 
working with partners to develop, inform, and engage 
young people and others with the Hydro Nation agenda. 
The focus here is on ensuring wide-ranging contributions 
to the concept of value. 

EMERGING ISSUES 

Working with multiple stakeholders, integrating different 
and often opposing viewpoints has now become a 
practical reality, not just a theoretical ideal. This has 
become evident in concrete examples from research 
projects as well as government-led initiatives from all 
over the world that have been presented during the 
World Water Congress. Bringing people of not only 
different backgrounds but also of different interests and 
capital stocks are crucial in stakeholder engagement. 
Hydro Nation scholar Christopher Schulz’s PhD research 
investigates different perspectives on the value of 
water57.

Improving stakeholder engagement in the water 
sector was a common theme in water policy and law 
sessions, with the recent OECD (2015) report58 being 
a good reference point for addressing this. The divide 
between science producers and science users, and 
the strengths and weaknesses of informal versus 
formal governance mechanisms were particularly 
noted. Participants also pointed to the shift to risk 
management of reputation now being one of the core 
objectives of large multinational companies because 
it affects profit margins. New models are available to 
incorporate stakeholder views in policy planning through 
model generated scenarios although it was noted that 
governance scenarios59 remain difficult to model.

Finance in the water industry has made matching 
progress to innovations in driving down the cost of 
operations. The Knowledge Transfer Partnership (KTP) 
has involved Scottish academics to ensure excellent 
asset management of Scottish Water60. In England, 
Yorkshire Water is cooperating with Cranfield University 
in a similar project on integrated enterprise risk and cost 
modelling development61.

The process of translating scientific concepts or 
evidence into law and policy and the use of scientific 
experts in the making of law and dispute settlement is a 
topic of enormous significance at multiple governance 
levels both in academia and in practice. Scotland is 
leading excellent work in this area of research62 and 
this includes academic scientists, nongovernmental 

organisations, policy makers, and implementers/ 
practitioners63.

Innovative research on translating the ecosystem 
approach and ecosystem services approaches into 
law at local, national, and transboundary governance 
levels emerged as a key theme. While much progress is 
being made, particularly in Scotland but also elsewhere 
under the millennium ecosystem assessment, TEEB64, 
and IPBES65, there is enormous potential value in 
implementing such an approach once it is better 
understood. However, calls were made for caution 
against monetisation of ecosystem services which 
have a non-monetary value; for greater awareness 
of shortcomings in existing economic and scientific 
methods for valuing ecosystem services; and for 
considering at what point law should intervene to 
regulate/legalise an ecosystem services approach. 
This is particularly challenging in a transboundary 
context which forms part of Hydro Nation scholar Ruby 
Moynihan’s PhD research66.

57. A Multi-Stakeholder Perspective on the Value of Water in the 
Brazilian Cuiabá River Basin and in the Pantanal to Inform Water 
Governance across Brazil and Scotland

58. Organisation for Economic Co-operation and Development 
(2015) Stakeholder Engagement for Inclusive Water 
Governance, OECD Studies on Water, OECD Publishing, Paris                                     
http://dx.doi.org/10.1787/9789264231122-en

59. Andrew Allan (University of Dundee) Congress Special Session 
34: Incorporating the Science Evidence Base into Water Policy 
and Law – catchment, national and transboundary challenges and 
perspectives

60. Deborah Gee (Scottish Water) Congress Parallel Session 5.1: 
Financing, investing and pricing schemes

61. Diane Duncan (Highlands and Islands Enterprise) Congress Special 
Session 24: Water policy, practice and science interface: delivering 
relevant and meaningful research in a multidisciplinary sector

62. Congress Special Session 34: Incorporating the Science Evidence 
Base into Water Policy and Law – catchment, national and 
transboundary challenges and perspectives

63. Dundee University UNESCO Centre, Edinburgh Law School, Scottish 
Government, SEPA and Tweed Forum.

64. TEEB (The Economics of Ecosystems and Biodiversity)http://www.
teebweb.org/

65. IPBES (Intergovernmental Panel on Biodiversity and Ecosystem 
Services) http://www.ipbes.net/

66. Contribution of the UNECE Water Regime to environmental 
protection and equity in international water law
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OPPORTUNITIES: CAPITALISING ON THE INTERNATIONAL 
MARKET POTENTIAL

Effective quantification of costs to reaching/maintaining 
good ecological status/potential is an unresolved issue. 
Benefit analyses are not straightforward due to unique 
characteristics of each water body on small scales but 
also on large (possibly cross-boundary) scales. From 
the research perspective getting/ developing a better 
framework for benefit analyses that is able to deal with 
multiple scales and cross-boundary cases could benefit 
the Hydro Nation agenda.

The vice president of the General Institute of Water 
Resources and Hydro Power planning and design of 
the Chinese Ministry of Water Resources, Yuanyuan Li, 
pointed out67 that Scotland and China should conduct 
and enhance timely exchanges of views on water policy 
strategies. Moreover, the management procedures 
also stipulate the control objectives for total water use, 
water use efficiency, and pollutant discharge to water 
function zones. So programs for the construction of 
water saving platforms, water resources justification, 
water abstraction permit management, and regulation 
of pollutant discharge outlet have been developed 
gradually. Billions of RMB68 have been invested to 
develop the Chinese water infrastructure, based on the 
initiative to create jobs and stimulate economic growth. 
This action is similar to the Scottish Hydro Nation 
agenda to someextent; therefore, enhancing exchanges 
and cooperation on water infrastructure  construction 
and operation serves common interests of both nations.

OPPORTUNITIES: FILLING A GAP IN RESEARCH
AS A PIONEER

A particular session69 on water policy, practice and 
science moderated by Professor Bob Ferrier (James 
Hutton Institute70) brought scientists, practitioners from 
public and NGO spheres, and policy makers together 
to scope out future challenges. The role of science 
is to move policy forward by providing an evidence 
base71, and it is important to establish a platform that 
enhances collaboration and dialogue between business 
and science for several reasons- knowledge transfer, 
economic growth, and support
of rural communities and small and medium sized 
enterprises.

Intermediary organisations like CREW, Scotland’s 
Centre of Expertise for Waters, play a crucial role in 
the communication of values among stakeholders, 
and improving knowledge exchange across science, 
business, and policy interfaces. The Hydro Nation 
agenda presents an opportunity to address the needs

of stakeholders from both international and local 
community contexts. This process can create significant 
wealth creation opportunity for small and medium sized 
enterprises focused on sustainable development. The 
intent of CREW is to promote better performance in 
the water sector through increased uptake of research 
excellence and innovation, and in so doing enhance 
Scotland’s international reputation for water expertise.

Congress identified a need for greater investment in 
visualisation of scientific data in order to make it easier 
for policy/law/general public to understand and make 
informed decisions on water management72. This could 
be a future PhD topic under the Hydro Nation Scholars 
Programme. 

Implications of the recent entry into force of the 1997 
UN Watercourses Convention in August 2014, and the 
opening up of the 1992 UNECE Water Convention to 
all UN member states were discussed73, alongside the 
role of these two Conventions for strengthening the 
equitable and sustainable management of the word’s 
transboundary waters. However, it is not yet clear how 
these Conventions will be institutionally coordinated in 
future. Participants were generally of the view that the 
Conventions do not overlap but are instead mutually 
supportive, and can apply at the same time without 
conflict if a state is a member of both Conventions74.

67. Congress Special Session 33: China’s Water Resource 
Management: Challenges and Strategies

68. The renminbi is the official currency of the People’s Republic of 
China. The yuan ( ) (sign: ¥) is the basic unit of the renminbi, but 
is also used to refer to the Chinese currency generally, especially 
in international contexts. The distinction between the terms 
“renminbi” and “yuan” is similar to that between sterling and pound 
(Wikipedia)

69. Congress Special Session 24: Water policy, practice and science 
interface: delivering relevant and meaningful research in a 
multidisciplinary sector

70. Chair, Hydro Nation Scholars Programme, and Director of CREW 
(Scotland’s Centre of Expertise for Waters)

71. Jon Rathjen (Scottish Government) Congress Special Session 24: 
Water policy, practice and science interface: delivering relevant and 
meaningful research in a multidisciplinary sector

72. Congress Special Session 34: Incorporating the Science Evidence 
Base into Water Policy and Law – catchment, national and 
transboundary challenges and perspectives (Dundee water day)

73. Congress Special Session 1: Getting the best out of the global 
water conventions

74. Dr Alistair Rieu-Clarke (Dundee University) continues to coordinate 
research on this topic which strengthens Scotland’s international 
research reputation on international water law.
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8. Summary

1. Advances in the field of hydrology and catchment 
management have contributed greatly to our 
knowledge and understanding of how the natural 
and managed water cycles function and how we 
might deal with future changes in quality, quantity, 
and allocation of benefits. Yet there remains an 
opportunity to appreciate more widely the role 
of scale issues in better understanding the links 
between local and global dynamics.           

2. Working with multiple stakeholders to integrate 
different and often opposing viewpoints has now 
become a practical reality, not just a theoretical 
ideal. This has become evident through concrete 
examples presented at Congress from research 
project findings, as well as those presented from 
government-led initiatives world-wide. 

3. Many presentations demonstrated the need to 
adopt more systemic or holistic approaches to 
water challenges, and to study interlinkages with 
water management of other overarching sectors, in 
particular energy, agriculture, and human wellbeing. 
No single sector can be understood in isolation; 
equally, the specific local context under investigation 
may significantly influence research findings and 
implications of these for wider water governance 
arrangements. 

4. Water Governance has made significant progress in 
the areas of: 

• Environment and freshwater ecosystem protection
• Economic efficiency, and rational use and allocation 

of resources 
• Implementing international and national obligations

Nonetheless, stronger political commitment and 
innovative legal instruments are needed globally 
to equitably distribute the broader benefits from 
the use of scarce water resources, especially in 
safeguarding access to clean water and sanitation 
by vulnerable sectors of society. In this regard, 
Scotland’s expertise and practical implementation is 
particularly noteworthy. 

5. We can learn from traditional water management 
practices and this should facilitate the development 
of innovative technologies for the future, especially 
in the context of our changing climate.

6. China and Scotland have huge potential, 

particularly in water resource management, flood 
risk management, ecological restoration, and 
water infrastructure construction. Establishing 
international networks with China not only has great 
commercial prospects but could much improve 
Scotland’s profile and international reputation as a 
Hydro Nation.

7. Empowering people to provide a platform for water 
treatment technology innovation is vital to Scotland 
as a Hydro Nation. Taking a holistic perspective 
in combining water, waste water treatment, 
and energy production and use is a progressive 
management approach. Developing innovative 
technologies, for example, like converting waste to 
methane, electricity and fertiliser, places Scotland 
at the forefront in addressing contemporary water 
management challenges.

REFERENCES
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Annex 1 List of practical suggestions

1. Wealth creation

HYDROPOWER

The Hydro Nation offers much that China can learn 
from in its approach to sustainable hydro-electricity 
generation, and ensuring environmental flow availability 
in river systems75. Greater benefit can be gained from 
further development of hydropower, for example, 
multipurpose schemes (storage for: power, heat, 
transport, flood/drought protection, irrigation, water 
supply, and downstream flow regulation)76.

OPTIMISING BENEFITS FROM EFFICIENT WATER USE

Improving the efficiency of water use, especially for 
irrigation helps to create wealth among farmers and 
other water users. Going beyond this well-established 
strategy, Bruce Lankford presented77 interesting insights 
on the implications of such innovations:

• While more efficient technologies or new regulations 
are often developed to improve sustainability, human 
wellbeing and to reduce environmental impacts, he 
suggested that the benefits of efficiency gains are 
usually not traced systematically and could lead to 
unexpected outcomes78.

• Thinking about policy implications of this theory, 
governments should be more explicit about the 
distribution of benefits resulting from efficiency 
gains and actively manage these.

At a local level, concrete pathways have already been 
identified to optimise the benefits from efficiency gains, 
e.g. in the Lunan River Basin in Eastern Scotland79. 
This research found that a ‘smarter’ (i.e. more targeted) 
regulation of water flows using a tilting weir mechanism 
would allow for the simultaneous enhancement of 
ecological and economic values. This could be achieved 
by using more water for irrigation downstream, which 
would still allow for upstream wetlands to maintain their 
good ecological status.

This case study also demonstrated how interactions 
between technology, ecology, and especially, social 
factors need to be taken into account to achieve efficient 
resource use. Water governance and regulations would 
need to be adjusted to facilitate this optimisation 
process80. However, caution needs to be taken when 
resorting to regulation; in a different context (a case 
study in a Ugandan wetland81), an increase in laws 

and regulations was associated with negative overall 
outcomes in terms of benefits.

2. Scotland’s international reputation

Bringing the story back to Scotland, issues that need to 
be addressed in the coming years, apart from correctly 
valuating water, are diffuse pollution, and habitat 
restoration.

The Hydro Nation can learn a lot from the pioneering 
initiative of joint river basin management among 28 
European Member States. The International Network 
of Basin Organisations is currently managing the 
effort, and the essential facts82 from the network were 
presented to Congress. This forum is also
involved (under the China-Europe Water Platform) in 
French- Chinese cooperation in the Hai River basin. 
Ensuring water governance, maintaining water quality, 
and preserving the aquatic ecosystem are the areas 
where the Hydro Nation can offer their services to China 
for co-operation in other river basins, following these 
two models.

75. Professor Yangwen Jia (China Institute of Water Resources and 
Hydropower Research) Congress Special Session 33: China’s Water 
Resource Management: Challenges and Strategies

76. UEA Water Security Research Centre, University of East Anglia, 
Congress Special Session 21: Water Security - debating an 
emerging concept

77. Congress Parallel Session 9.3: Water allocation among competing 
uses and users- Agriculture-related

78. For more information, see Lankford, B. A. (2013): Resource 
Efficiency Complexity and the Commons: The Paracommons and 
Paradoxes of Natural Resource Losses, Wastes and Wastages, 
Abingdon: Earthscan Publications.

79. Dr Andy Vinten (James Hutton Institute) Congress Parallel 
Session 9.4: Water allocation among competing uses and users: 
Environment-related (1)

80. Note that CREW is currently carrying out research into the benefits 
of catchment management for improved drinking water quality, 
which is investigating economic regulation.

81. Charissa Bosma (Motivaction International) Congress Parallel 
Session 10.12: Management of water resources: Perceptions, 
knowledge and discourses

82. M. Jean-François Donzier (Directeur Général de l’Office 
International de l’Eau) Congress Special Session 33: China’s Water 
Resource Management: Challenges and Strategies
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3. Education including research excellence

The Hydro Nation can learn from the experiences of 
mass distribution of irrigation water in the countryside 
of China. Chinese authorities have introduced several 
innovative instruments for managing water use 
efficiently, including the issuance of water rights 
certificates, water tickets, and variable pricing 
mechanisms.

The temporal downscaling of precipitation data 
under current and future climate change scenarios 
was reported at Congress83. This knowledge may 
have particular relevance to Hydro Nation Scholars 
researching within the broad framework of climate 
change and water84.

4. Delivering for customers

LEARNING FROM TRADITIONAL CHINESE WATER
MANAGEMENT

China has one of the oldest histories of water 
management85. The Chinese dynasty built the Grand 
Canal (also known as the Beijing-Hangzhou Linkage 
Grand Canal) back in the 5th Century BCE86, and China 
has practised sustainable  development of water 
resources in some of the world’s most complex river 
basins including the Yellow River basin, the Tsangpo 
(Brahmaputra) River basin, and the Yangtze River basin. 
A Hydro Nation can learn much from the rich cultural 
heritage of Chinese Water Management.

CONTROLLING INVASIVE SPECIES

Deploying a commission to develop control strategies 
to save one of the invasive species in Costa Rica is 
worth mentioning87. The commission has been set up to 
conserve the lionfish, as a part of the broad strategy for 
protecting the coastal and marine ecosystem. The Hydro 
Nation can learn from such stewardship practices in 
pursuing good governance in biodiversity.

WATER RIGHTS

Impacts of on-going water rights transfer between 
agricultural and urban user in the Western USA have 
been highlighted as a result of growing water stress88. 
Scotland can learn from the mistakes of countries such 
as USA and Australia which have both applied water 
trading schemes for long periods, to prepare for the 
future possibility of implementing such legislation at 
home.

WATER SECURITY

Considering that water quality is often overlooked as 
a crucial factor, changing our language and speaking 
not just of water resources, but of water quality as a 
resource in itself could prove beneficial in sustainable 
development thinking, and promote water security as a 
concept that necessarily includes quality89.

In many low-income countries, great challenges to 
achieve water security remain. This has sparked many 
unconventional solutions as was highlighted in the 
plenary session90 on the contributions of the private 
sector to sustainable water management. Large 
companies such as Nestlé and Coca Cola are regularly 
criticised for their production practices, including their 
approach to water and their abstraction policies. Yet, 
increasingly these corporations fill the gap left by 
dysfunctional and underfunded public institutions by 
providing water to local communities and are now seen 
as actors in them field of international development. 
However, much greater transparency seems to be 
necessary, considering Susan Wild’s findings91 from 
Australasia where only very few major companies report 
their water use, despite limited freshwater availability in 
the region.

On a much smaller scale, individual researchers lead 
projects across the world to achieve sustainable water 
provision, especially in rural areas, which are not seen 
as a priority for governments. For example, experiences 
in north western Honduras helping villages to build up 

83. Mr. Bai Hua Dong (Tsinghua University of China) Congress Parallel 
Session 17.4: Climate change, impacts and adaptation: Modelling 
to measure climate change impacts

84. Note that one participant questioned the niche focus of using 
HadCM3 data as a lateral boundary condition.

85. Professor Dogan Altinbilek (IWRA president) Congress Special 
Session 33: China’s Water Resource Management: Challenges and 
Strategies

86. Before common era
87. Congress Special Session 31: ICT, Water and Climate Change
88. Therese Ure (Schroeder Law Offices P.C.) Congress Parallel 

Session 9.1: Water allocation among competing uses and users: 
Urban and agriculture related

89. Professor Naim Haie (University of Minho, Guimarães) Congress 
Parallel Session 9.3: Water allocation among competing uses and 
users: Agriculture-related

90. Congress Plenary Session, PL2 Plenary: High Level Panel on 
the contribution of the private sector to sustainable water and 
agriculture management, 26 May

91. Congress Parallel Session 10.12: Management of water resources: 
Perceptions, knowledge and discourses
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potable water systems92 highlight the need for such 
development projects to be driven by the communities 
themselves. Without their demand for and commitment 
to maintaining such systems, the sustainability of 
any intervention is at high risk. This relates to one of 
the key messages of the entire congress: stakeholder 
involvement, as well as communication and dialogue 
generally, are increasingly recognised as not just 
desirable, but essential for sustainable water provision.

5. Sustainable development in the water sector

WATER GOVERNANCE

The concept of equitable water governance in hydro-
politics is now being addressed at supranational scale. 
Previously, water governance was considered a state-
level issue.  iscourses about water crises around the 
world, and increasing concerns about environmental 
changes have driven change in the scale used to 
evaluate hydro-politics at regional-level; the water basin 
framework still prevails, but the water basin now framed 
is more focused on boundaries, border dwellers and 
their water uses. This change opens up opportunities 
for more equitable, participatory, and democratic water 
governance arrangements and processes.

There is no international legal obligation to continuously 
monitor and exchange data on transboundary river 
basins; there is only a one-off obligation to notify and 
exchange data to affected riparian areas when a specific 
project e.g. a hydro-dam is being built. A need for further 
research on how to strengthen legal obligations around 
continuous monitoring and data exchange on national 
and transboundary rivers was a theme throughout 
several sessions of conference.

Lack of coverage by international law to the whole 
hydrological cycle is recognised, and what this means 
for uses such as cloud seeding and desalination was 
noted93 but also more generally. A ‘common concern’ 
approach to water management would address the 
entire hydrological cycle and also tries to break with
the focus of water as an element that needs to be 
controlled/ protected and looks at the uses – what we 
want to get out of it94 In the case of climate change 
adaptation and water agreements, research indicates 
that to achieve successful adaptive governance, 
institutions should be resilient through the uncertainties 
linked with climate change. However, the policy and 
management platform must exist for these activities to 
take place. Building and utilizing coordinated networks 
can help pool resources and people under a common 
position, and can be a vital strategy for developing ideas 
and maintaining continuity.

INNOVATION

Veolia generates a strategy to resource the world by 
preserving existing resources and manufacturing new 
resources from existing materials, and water sector 
innovation is a high priority95. Many green products have 
been produced, such as Bio-energy – Whisky powered 
renewable energy; Pro-Grow – Greener solution for 
gardeners; and Sludge Incinerator Ash – ash to asset. 
Smart water technologies will maximise sustainable 
benefits in the long term, and offset the
impact of rising energy prices. Moreover, advanced 
technologies will also minimise carbon footprints 
through the treatment, disposal, and recycling of 
bio-solids. This step needs a change in water sector 
infrastructure.

Innovations and research in water use efficiency have 
been adopted by diverse sectors and from diverse 
perspectives96. Congress presentations ranged in 
scope from a DairyWater project aimed at wastewater, 
water use, and environmental impacts of the Irish dairy 
processing industry; through identification of drivers that 
influence farmers’ willingness to pay for irrigation water 
in the semi-arid region of Southern Turkey; improvement 
of British waterways’ management through better 
understanding of sediment contamination; to
conceptualisation of the emerging water-food-energy 
nexus from this growing literature.

MODELLING

Several interesting models were presented, including the 
Water Rights Analysis Package (WRAP), used by Texan 
authorities for simulating water resources development, 
management, allocation, and river basins97; the REFLECT 

92. Professor Michael Campana (Oregon State University) Congress 
Parallel Session 1.1: Water supply and demand: The domestic 
dimension

93. Professor Rhett Larson (Arizona State University) Congress Parallel 
Session 15.1: Water Law Transboundary Water Governance and 
International Law 

94. Dr Bjoern-Oliver Magsig (Helmholtz Centre for Environmental 
Research), Congress Parallel Session 15.1: Water Law 
Transboundary Water Governance and International Law

95. Bryan Garrett (Veolia development manager) Technical visit: 
Scottish Water, Seafield Waste Water Treatment Works

96. Dr. Fernando J Mendoza Jara (National Agrarian University, 
Nicaragua) Congress Parallel Session 10.4: Management of water 
resources: Legacies and transitions

97. Professor Ralph Wurbs (Texas A&M University) Congress Parallel 
Session 10.1: Management of water resources: Hydrology and 
hydrogeology: monitoring, modelling and management
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negotiation support system98 and its potential for 
finding a multi-criteria balance between land use choice 
and vulnerability for groundwater contamination; and the 
electronic sensor nodes that enable safer and lower-cost 
asset monitoring of the structures that contain water, 
e.g., dams and embankments99. Scotland as a country 
that looks to advance in sustainable development of
hydropower and the water sector can benefit from 
the WRAP model in hydrological planning of water 
allocation, multi-criteria tools, and technical innovations 
for lower-cost maintenance of operational assets.

Congress heard about the use of a forest optimisation 
model to minimise the risk of hurricane damage in 
Eastern Nicaragua100. The Hydro Nation could pursue 
the research agenda of upscaling the optimization 
model for exploring the economic benefit of ecosystem-
based adaptation options in Scotland.

6. Communication

Work on creating a climate variability and climate 
change adaptation plan for the Maipo River Basin in 
central Chile found101 that the concept of water security 
has been especially helpful in motivating stakeholders to 
cooperate towards a joint long-term objective.

While the economic value of water was discussed in 
many presentations, other studies have highlighted 
the value of water for human wellbeing generally, for 
example among domestic users. Research shows102 

that high water consumption is associated with human 
wellbeing for some users, with the concrete policy 
implication that limiting domestic water use could 
conflict with the goal of wellbeing.

Research results from Spain demonstrates103 that 
outdoor water use is much more responsive to price 
changes than indoor water use. A European comparative 
study found104 that women displayed better water 
conservation behaviour, as well as those men and 
women with higher occupational status and levels of 
education.

The importance of cultural factors for water governance 
was highlighted in a few presentations. For example, 
Malaysians now rely much more on government support 
to cope with flooding incidents than they used to in the 
past105, given that the average family size has been 
reduced dramatically, thus leaving people without a 
personal support network. Uptake of measures to 
deal with diffuse pollution among farmers in Scotland 
also depended on cultural factors, as well as on self-
perception of responsibility, personal characteristics,

existing social networks, trusted personal relationships, 
and communication, among others106.

Congress heard about Waternomics, an EU funded 
project aiming at reduction of water consumption by 
better communicating information to diverse sets of 
consumers through an online platform107. This project 
might have useful feedback for Scottish Water’s 
customer interface in terms of improving consumer 
engagement.

98. Cors van den Brink (Royal HaskoningDHV) Congress Parallel 
Session 10.1: Management of water resources: Hydrology and 
hydrogeology: monitoring, modelling and management

99. Georgia Elafoudi (University of Strathclyde) Congress Parallel 
Sessio 10.1: Management of water resources: Hydrology and 
hydrogeology: monitoring, modelling and management 

100. Congress Special Session 31: ICT, Water and Climate Change
101. Dr Sebastián Vicuña (Centro de Cambio Global UC, Pontificia 

Universidad Catolica de Chile) Congress Parallel Session 11.2: 
Key vulnerabilities and security risks: Participatory approaches

102. Dr Jonathan Chenoweth (University of Surrey) Congress Parallel 
Session 1.1: Water supply and demand: The domestic dimension

103. Álvaro Morote (University of Alicante) Congress Parallel Session 
1.1: Water supply and demand: The domestic dimension   

104.  Dr Luiza Thoma (SRUC) Congress Parallel Session 1.2: Water 
supply and demand: Conservation and consumption

105.  Professor Ngai Weng Chan (Universiti Sains Malaysia) Congress 
Parallel Session 11.2: Key vulnerabilities and security risks: 
Participatory approaches

106. Dr Paula Novo (James Hutton Institute) Congress Parallel 
Session 11.2: Key vulnerabilities and security risks: Participatory 
approaches

107. Sander Smit (Tilburg University) Congress Parallel Session 5.1: 
Financing, investing and pricing schemes
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Annex 2 Congress sessions reported

Christopher Schulz108

1. PS9.4 Water allocation among competing uses and users: 
Environment-related (1)

2. PS9.3 Water allocation among competing uses and users: 
Agriculture-related

3. SS20 Water security – debating an emerging concept
4. PS1.1 Water supply and demand: The domestic dimension
5. PS11.2 Key vulnerabilities and security risks: Participatory 

approaches
6. PS14.2 Valuing water: monetary and non-monetary 

dimensions: Sanitation and wastewater
7. SS6 Ten years since the Millennium Ecosystem 

Assessments: A global perspective on water ecosystem 
services

8. PS1.2 Water supply and demand: Conservation and 
consumption

9. PS10.11 Management of water resources: Mainstreaming 
the margins

10. PS10.12 Management of water resources: Perceptions, 
knowledge and discourses

Yuan Li109

1. SS33: China’s Water Resource Management: Challenges 
and Strategies

2. Technical visit: Scottish Water, Seafield Waste Water 
Treatment Works (2 day visit)

Nandan Mukherjee110

1. SS33: China’s Water Resource Management: Challenges 
and Strategies

2. SS31: ICT, Water and Climate Change
3. SS36: The salty dimension of water governance – the link 

between upstream management and downstream impacts
4. SS35: Tools for Adaptation: An online catalogue of 

adaptation options
5. SS9: Water Footprint Assessment: Building cross sectoral 

understanding for multi-stakeholder engagement in river 
basins

6. SS18: Questioning Water Governance: From concepts to 
practice

Bas Buddendorf112

1. PS14.1 Valuing Water: monetary and non-monetary 
dimensions – Impact on management

2. PS3.1 Hydrology
3. PS7.3 Global challenges in water governance: Capacity and 

engagement
4. PS11.1 Key vulnerabilities and risk: Water quality

5. PS11.4 Global challenges in water governance: 
Vulnerability assessment

6. PS17.1 Climate change: adaptation – water and 
communities

7. PS17.2 Climate change, impact and adaptation: Adaptation 
in the urban sector

Juan Carlos Sanchez113

1. PS12.3 Transboundary Water Resources: Approaches to 
cooperation

2. SS 29 – Equity and Water: Questions of access and benefit 
sharing

3. SS 19 – Levelling Players and context: re-examining policy 
for transboundary water allocation and governance

4. PS 7.5 – Global challenges in water governance: climate 
change

5. PS 15.3 – Water law: law and governance for managing 
groundwater resources

6. SS 34 – Incorporating the evidence based into water 
policy and law: catchment, national and transboundary 
challenges and perspectives

7. PS 15.5 – water law: legal and regulatory approaches to 
water resources management on the national level

8. PS 15.4 – water law: the economics of water law

108. Presented in Congress Parallel Session 10.12: Management of 
water resources: Perceptions, knowledge and discourses

109. Also had a special role with the Chinese delegation throughout 
Congress.

110. Moderated and presented in Congress Parallel Session PS10.9: 
Management of water resources: Extreme water management: 
storms and floods and droughts, oh my! Panel member in 
Congress Special Sessions 38: Young professionals workshop: 
Future water challenges and the sustainable development goals; 
and Congress Special Sessions 39: aquaNow Globally web-cast 
panel discussion about current water news. Key Participant in 
Congress Special Session32: Climate change loss and damage: a 
key emerging concept in water resource management

111. Presented in Congress Parallel Session 14.1: Valuing 
Water: monetary and non-monetary dimensions - Impact on 
management.

112. Presented in Congress Parallel Session 9.2: Water allocation 
among competing uses and users: Hydropower and communities 
related 

113. Presented in Congress Parallel Session 12.3: Transboundary 
Water Resources: Approaches to cooperation; Congress 
Special Session 19: Levelling players and context: Re-examining 
policy for transboundary water allocation and governance; Key 
participant in Congress Special Session 29: Equity and water: 
questions of access and benefit-sharing
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Ruby Moynihan114

1. SS29 on Equity and water: questions of access and benefit-
sharing (half day session)

2. SS34: Incorporating the Science Evidence Base into Water 
Policy and Law – catchment, national and transboundary 
challenges and perspectives (Dundee water day)

3. PS15.1 Water Law Transboundary Water Governance and 
International Law

4. SS1: Getting the best out of the global water conventions
5. PS 15.6 Water Law in a Regional Context

114. Presented in Congress Special Session 34: Incorporating the 
Science Evidence Base into Water Policy and Law – catchment, 
national and transboundary challenges and perspectives; Key 
participant in Congress Special Session 29: Equity and water: 
questions of access and benefit-sharing



25

Annex 3 Hydro Nation scholars overview

Year 1 (2013)

Year 1 (2013)

Year 1 (2013)

Year 1 (2013)

Project

Project

Project

Project

Hydro Nation 
topic

Hydro Nation 
topic

Hydro Nation 
topic

Hydro Nation 
topic

Supervisors

Supervisors

Supervisors

Supervisors

Host
university

Host
university

Host
university

Host
university

HN advisor

HN advisor

HN advisor

HN advisor

Christopher Schulz (Europe, Germany)
p.c.schulz@sms.ed.ac.uk

Ruby Moynihan(Australasia, New Zealand)
s1250887@sms.ed.ac.uk

Juan Carlos Sanchez (South America, Costa 
Rica)
j.c.sanchezramirez@dundee.ac.uk

Munire Nazli Koseoglu (Europe, Turkey)
nazli.koseoglu@sruc.ac.uk

A Multi-Stakeholder Perspective on the 
Value of Water in the Brazilian Cuiabá River 
Basin and in the Pantanal to Inform Water 
Governance across Brazil and Scotland

The contribution of the UNECE Water Regime 
to environmental protection and equity in 
international water law

Transboundary Waters, Climate Change and
Ecosystems: identifying opportunities for 
improved cooperative governance through a 
better understanding of cross sectoral and 
multi-level linkages.

Optimising water use in Scotland: valuation, 
tradability and portfolio theory

Valuing Water and Water Governance

Water Governance: Transboundary water 
management

Water Governance: Transboundary water 
management

Valuing Water, Water and Energy, and 
Catchment management :

Antonio Ioris, Edinburgh
Julia Martin-Ortega, James Hutton Institute 
Klaus Genk, SRUC

Alan Boyle, Edinburgh
Elisa Morgera, Edinburgh
No third supervisor

Alistair Rieu-Clarke, Dundee 
Francesco Sindico, Strathclyde
No third supervisor

Dominic Moran, SRUC
Kate Heal , Edinburgh
No third supervisor

Jon Rathjen/Barry Greig, Water Industry team, 
Scottish Government

Jon Rathjen/Barry Greig, Water Industry team, 
Scottish Government

Jon Rathjen/Barry Greig, Water Industry team, 
Scottish Government

Jon Rathjen/Barry Greig, Water Industry
team, Scottish Government; Alan Sutherland/
Ian Tate, Water Industry Commission Scotland

Edinburgh

Edinburgh

Dundee

Dundee
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Year 2 (2014)

Year 2 (2014)

Year 2 (2014)

Project

Project

Project

Hydro Nation 
topic

Hydro Nation 
topic

Hydro Nation 
topic

Supervisors

Supervisors

Supervisors

Host
university

Host
university

Host
university

HN advisor

HN advisor

HN advisor

Bas Buddendorf (Europe, the Netherlands)
bas.buddendorf@abdn.ac.uk

Yuan Li (Asia, China)
Yuan.Li@hutton.ac.uk

Nandan Mukherjee (Asia, Bangladesh)
n.mukherjee@dundee.ac.uk

Multi-scale modelling to assess impacts on 
flows and ecology in regulated rivers

Can low cost biosorbent technology be used 
to efficiently remove steroid hormones and 
pharmaceutical residues from wastewater
effluents?

Integrated river basin management 
framework under the lens of loss and 
damage

Sustainable innovative solutions to water 
and waste water services: case studies/ 
Evaluation of technology for a Scottish 
context and Water-energyfood challenges
and solutions

Sustainable innovative solutions to water and 
waste water services: case studies evaluation 
of technology for a Scottish context/ Long 
term sustainability of chemical treatment of 
water and waste water in the UK.

Learning lessons on water resource
management from countries covered
by Scotland’s International Development 
Fund

Chris Soulsby, Aberdeen
Iain Malcolm, Marine Scotland Freshwater
Lab
Mark Wilkinson, James Hutton Institute

Zulin Zhang, James Hutton Institute
Craig McKenzie, Robert Gordon
Yonglong Lu, Chinese Academy of Sciences

John Rowan, Dundee
Ainan Nishat, BRAC University
No third supervisor

Peter Singleton, Scottish Environment 
Protection Agency

George Ponton, Scottish Water

Jon Rathjen/Barry Greig, Water Industry
team, Scottish Government; Gavin Barry/Linda 
Pooley, Scottish Government Climate Change 
policy

Aberdeen

Robert Gordon

Dundee
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Annex 4 Template for reporting
International Water Resources Association World 
Water Congress XV, Edinburgh, Scotland, 25 – 29 
May 2015

HYDRO NATION SCHOLARS’ REPORT

[NAME] reporting from [SESSION TITLE AND NUMBER]

Within the following six Hydro Nation Scotland themes:

1. Wealth Creation (supporting business, innovation, 
SMEs, export)

2. Scotland’s international reputation (international 
networks, climate justice, knowledge sharing, 
Malawi partnership)

3. Education including research excellence (potential 
for the Hydro Nation Scholars programme)

4. Delivering for customers (sustainable water 
provision

5. with a focus on rural areas)
6. Sustainable development in the water sector (more 

efficient resource use and low-carbon technology)
7. Communication (working with partners and 

exploring the concept of value)

Report on:

1. Which emerging issues related to water are covered 
in this session and what is innovative/important 
about it? (Focus on issues either with particular 
relevance to Scotland or to the broader Hydro Nation 
agenda).

2. How can the Hydro Nation agenda address these 
emerging issues underlined to capitalise on the 
international market potential or to fill the gap in 
a certain research line as a pioneer? (Focus on 
opportunities for the Hydro Nation agenda)

3. What are the possible points of contribution, 
knowledge exchange or feed-back to Hydro Nation 
Agenda from this session? (Focus on practical 
suggestions)
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Annex 5 Brief from the Scottish Government

The Hydro Nation Scholars will prepare a report as part 
of their activity at the Congress. Scholars will attend key 
sessions of interest (final number to be determined) and 
work collectively to produce a report on the implications 
of what they have seen and heard for the broad Hydro 
Nation agenda.

The report is intended to inform the Hydro Nation Forum 
and Scottish Government Water Industry Team, and to 
help prepare the Second Annual Hydro Nation report 
to Parliament which will be published this summer, 
and indeed support a revision of the overarching HN 
strategy.

The report itself will be published; scholars have been 
offered some guidance, based closely on the CREW 
report writing guidance, and it is now up to the scholars 
as a group to determine the best way to produce the 
report, with a summary of key messages (3 – 5 bullet 
points) to feed into the closing plenary session, and a 
version of the report for peer review by Friday 12th June. 
The review panel will read and provide comments to the 
scholars not later than the following Friday (19th June) 
with the final report to be submitted by the end
of June and published shortly thereafter.

Scholars are expected to contribute in several ways by:

1. Writing a very brief summary of our experiences at 
the congress which will feed into a closing speech 
by Cecilia Tortajada (president of IWRA) on Friday 
29 May

2. Jointly writing a report about the whole congress 
featuring main innovations/emerging findings/
practical suggestions/ opportunities for and gaps 
in the Hydro Nation agenda, which would then 
be published in the Congress Proceedings (or 
separately as a Hydro Nation document). This report 
will then be distributed to the members of the Hydro 
Nation Forum, and will be used to inform the Hydro 
Nation agenda in general, including for the selection 
of new PhD topics to be advertised in the next round 
of scholar recruitment. We will all be co-authors and 
it is meant to be a “proper publication”.

3. The report will have around 20 pages, a 2-page 
executive summary and possibly 17 chapters with 
2–3 paragraphs each on different themes of the 
congress, although these should be related back to 
the Hydro Nation agenda. Scottish Government will 

send more specific guidance about the content and 
formatting of the report. The first draft of this report 
will be due by mid-June, to be finalised by the end of 
the month.

4. For the purpose of the report, we need to decide as 
a group who will attend which session, so we can 
be sure to be covering as much of the congress as 
possible.

5. As usual, we have been offered logistical support, 
including use of a room at the conference venue to 
work in, and advice as required.
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Annex 6 Guidance for Hydro Nation Scholars report

Your report should be a maximum of 20 pages 
(excluding appendices), written in sections, each with a 
section heading, sub headings and sub-sub headings (if 
needed). Consider whether the themes and sub-themes 
of the Congress offer an appropriate framework to 
organise the report’s sections.

The report should include:

1. An executive summary (also published as a stand 
alone) using the following headings:

• Key points about what you found from the sessions 
you attended in terms of the implications for the 
broad Hydro Nation agenda. You may wish to refer 
to the 6 key themes identified in the first annual 
report to Parliament.

• Introduction, giving a brief explanation of the key 
issues, why they are important and why they have 
been highlighted. Set out the context for the report 
(i.e. to help inform the Hydro Nation Forum and 
Scottish Government policy team etc)

• Approach undertaken: Please add a brief 
explanation of what you did, the general methods or 
approaches        

• Policy implications, i.e. how do your findings inform 
the Hydro Nation agenda? What do your findings 
suggest in terms of potential policy responses or 
follow-up actions? Do your findings suggest the 
need for a policy change or new area of activity?

2. A table of contents, showing section headings and 
subheadings only

3. Lists of tables and figures (where appropriate)
4. Introductory and concluding sections
5. List of references (where appropriate – we suggest 

citing the relevant parallel or special sessions and 
speakers/papers.)

2. Appendices (where appropriate)

We suggest you refer to the (adapted) guidance on 
writing for CREW in preparing this report:

Please use a clear, concise and accessible style.

State the question being asked: ‘What are the 
implications for the Hydro Nation agenda of emerging 
findings, conclusions or relevant discussions at the XVth 
IWRA World Water Conference, Edinburgh May 2015?’ 
The report should then answer this question directly.

State the audience: CREW work is often aimed at the 

intelligent lay person, but it helps in review if the target 
audience is set out up front.

Keep it simple: Outputs should be accessible to a non-
expert audience and written in Plain English. Specialist 
vocabulary needs to be explained.

Keep it accessible: Make sure your output looks 
attractive and accessible. Break up the text with sub-
headings, bullet points/text boxes where possible. Use 
graphics if and where appropriate. Avoid acronyms in 
the executive summary, and provide a list if you use 
them extensively in your report.

Keep it short: The report must be no more than 20 pages
long, (excluding references, glossary and any 
appendices) and should include an executive summary 
of 2 pages maximum. If no figures/illustrations are used 
then outputs should be half those lengths.

Keep it professional: Do a final proofread. Make sure 
thereare no spelling mistakes/unintentional ambiguities/
waffle in the final version. Also check your work is 
relevant, factually accurate, impartial, and readable to a 
lay audience. Send for review via Sue to the review panel 
(to be advised)

1. Keep your sentences short: 15-20 words in a 
sentence. Most commas can be replaced by a full stop.

2. Use active verbs: 

r A review of the plan will be undertaken by 
governmentnext year.

a Government will review the plan next year.

3. Use ‘you’ and ‘we’: Be as personal as you would
be if you were speaking to your reader.

4. Use words that are appropriate for the reader: Using
everyday language and terms does not make your text
less credible, it makes it more accessible.

5. Avoid nominalizations: Use a verb instead of making
it into a noun:

r The introduction of the scheme was successful.

a Introducing the scheme was a success.

6. Don’t be afraid to give instructions: If you want the 
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reader to do something specific don’t say that they 
‘should consider’, say that you want them to.

7. Try not to sit on the fence: If possible be clear about 
consensus on a topic, and say there are dissenters.
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Annex 7 Key Hydro Nation agenda themes115

1. Wealth creation  Growing the profitability of existing 
and new water sector businesses, with a particular 
focus on supporting SMEs through innovation and 
exploiting export potential; 

2. Scotland’s international reputation  We will 
continue to identify networks and opportunities for 
international collaboration and communication, 
supporting Climate Justice and knowledge sharing 
with the Malawi Government in particular, and we 
will be an active contributor to other global forums 
in water technology, skills and governance; 

3. Education including research excellence  We will 
build the scale and reputation of the Hydro Nation 
Scholars Programme. We will look to better connect 
SMEs with key emerging research findings, and we 
will explore potential new areas of work which can 
add value to the Hydro Nation agenda, e.g. flood-risk 
and drainage management;

4. Delivering for customers  With a particular 
focus on rural communities we will establish a 
comprehensive workplan to deliver sustainable 
provision options for Scottish Ministers;

5. Sustainable development in the water sector  We will 
continue to promote and support the development 
of more efficient resource use, and low-carbon 
service delivery across the sector, thereby 
developing and growing the value of our water 
resource;

6. Communication  We will work with our partners 
to develop, inform and engage young people and 
others with the Hydro Nation agenda and contribute 
to our work on exploring the concept of value.

115 From (2014) Scotland The Hydro Nation – First Annual Report 
–Towards A Water Economy, Section 3: Towards a Water Economy – 
Taking Scotland The Hydro Nation Forward, Scottish Government.
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The programme is a partnership between academia, industry and policy, funded by the Scottish 
Government through scholarships for postgraduate research projects aligned to the strategic priorities 
of Scotland’s Hydro Nation Agenda. Scholars are hosted by Scottish universities.

The programme aims to develop outstanding scholars to become effective in addressing how best to 
ensure global water security into the future. High quality PhD training is provided through the graduate 
school, a community of scholars, academics, policy makers and implementation partners, including the 
water industry.

The programme is supported by CREW (Scotland’s centre of expertise for waters) and administered 
by the James Hutton Institute. Scholars benefit from tailored opportunities provided by the Scottish 
Government, the Scottish Environment Protection Agency (SEPA), Scottish Water, the Water Industry 
Commission Scotland (WICS) and CREW to enhance their development.

www.crew.ac.uk/hydro-nationscholars

Scotland’s centre of expertise for waters
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